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(54) A shielding connector, a shielding connector system, a terminal fitting and use thereof 



(57) To provide a shielding connector having a suf- 
ficient strength and an excellent assembling operabliity. 

A piug 20 is comprised of a base portion 22 in which 
a plurality of plug-side terminal fittings 50 are mounted 
and a lid portion 23 openably and closably mountable 
on the base portion 22. The base portion 22 includes a 
base-side shell 30 and a resin-made base-side housing 



60 integrally formed with the base-side shell 30 by insert 
molding. Since the base-side housing 60 and the base- 
side shell 30 support each other while being held in 
close contact, a sufficient strength can be secured. Fur- 
ther, since it is not necessary to assemble the base-side 
housing 60 and the base-side shell 30, an assembling 
process can be simplified. 
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Description 

[0001] The present invention relates to a sliielding 
connector to be used wliile being connected witli ends 
of a plurality of shielded cables, to a shielding connector 
system, to a terminal fitting and a use thereof.. 
[0002] A shielding connector of this type is Icnown 
from Japanese Unexamined Patent Publication No. 
2000-77123. This connector includes a resin-made 
housing in which terminal fittings individually connected 
with cores of shielded cables of a flat cable, and a base- 
side shell mountable on the bottom side of the housing 
and a lid-side shell mountable on the upper side of the 
housing as shielding shells. This connector is assem- 
bled by mounting an end of the flat cable in the housing 
after the base-side shell is mounted on the housing, and 
then mounting the lid-side shell. When the connector is 
completely assembled, the cores of the respective 
shielded cables are connected with the corresponding 
terminal fittings, and the shielding shells are connected 
with all the shielding layers of the respective shielded 
cables, whereby shielding effects such as removal of ra- 
diation noise can be obtained, 
[0003] Since the thickness of the housing and that of 
the shielding shells are suppressed to fairly small values 
in the above connector in order to meet a demand for 
the miniaturization, the housing or the shielding shells 
alone tend(s) to lack strength. However, since the hous- 
ing and the shielding shells are formed as separate parts 
in the above connector, they are not held in close contact 
with each other, i.e. there Is a clearance between them. 
Thus, a load may be exerted on only one of them to de- 
form it when an extemal force is exerted. Further, it dis- 
advantageo us ly takes a long time to assemble the hous- 
ing and the shielding shells. 

[0004] Moreover, a connector of this type Is further 
known from Japanese Unexamined Patent Publication 
No. 2001-307822. FIG. 17 shows a rear end portion of 
this connector. A flat cable 1 00 connected with this con- 
nector is formed into a strip shape by covering a plurality 
of shielded cables 101 arranged side by side by a film, 
a shorting element 1 03 is secured at an end of the flat 
cable 1 00 by soldering a pair of electrically conductive 
plates tightly holding shielding layers 1 02 of the respec- 
tive shielded cables 101 therebetween, and cores (not 
shown) of the respective shielded cables 101 are ex- 
posed beforethe shorting element 1 03. In a housing 1 04 
of this connector, the shorting element 1 03 is held and 
the cores of the respective shielded cables 101 are in- 
dividually connected with terminal fittings (not shown) 
held in the housing 104. Further, a shielding shell 105 
is so mounted as to cover the housing 1 04. This shield- 
ing shell 1 05 is connected with the shielding layers 1 02 
of the respective shielded cables 101 via the shorting 
element 1 03, whereby shielding effects such as removal 
of radiation noise can be obtained. At the rear end of 
this connector, the shielded cables 101 are tightly held 
between an upper wall 105A of the shielding shell 105 



and a rear wall 104A of the housing 104, thereby pre- 
venting a load from being exerted on a portion of the flat 
cable 100 where the shorting element 103 is secured 
(indicated by an arrow S) when the flat cable 100 is 

5 pulled in thickness direction (vertical direction). 

[0005] However, since the thickness of the housing 
104 and that of the shielding shell 105 are suppressed 
to fairly small values in the above connector in order to 
meet a demand for the miniaturization, the housing 1 04 

10 and/or the shielding shell 1 05 may be deformed to, for 
example, cut the shielded wires 101 at the portions S 
where the shorting element 1 03 is secured if the flat ca- 
ble 100 drawn out from the housing 104 is strongly 
pulled in thickness direction. Further, if the flat cable 1 00 

15 is pulled in thickness direction, the shielded cables 1 01 
may be damaged by being pressed against the corners 
of the housing 1 04 and the shielding shell 1 05. 
[0006] Furthermore, a known shielding connector 
system is as follows. This shielding connector is com- 

20 prised of a plug-side connector in which an end of a flat 
cable formed by an^anging a plurality of shielded cable 
side by side is mounted, and a receptacle-side connec- 
tor fixed to a circuit board. The plug-side connector is 
constructed such that terminal fittings are fixed in a 

25 housing, a plug-side shell is so mounted as to cover the 
outer surfaces of the housing, cores of the respective 
shielded cables forming the flat cable are connected 
with the terminal fittings by soldering, and shielding lay- 
ers of the respective shielded cables are connected with 

30 the plug-side shell. On the other hand, the receptacle- 
side connector is constructed such that terminal fittings 
are fixed in a housing, a receptacle-side shell is so 
mounted as to cover the outer surfaces of the housing, 
and the receptacle-side shell is connected with an earth 

35 circuit on the circuit board. When in this shielding con- 
nector system the plug-side connector is connected with 
the receptacle-side connector, the terminal fittings of 
both connectors are connected and the plug-side shell 
and the receptacle-side shell are electrically connected 

40 with each other, whereby shielding effects such as re- 
moval of radiation noise can be obtained. 
[0007] A connector system of this type is disclosed e. 
g. in Japanese Unexamined Patent Publication No. 

11-283710. 

45 [0008] However, in the shielding connector system 
constructed as above, the number of parts is increased 
since the shielding shell is provided in both plug-side 
and receptacle-side connectors. This leads to problems 
of higher production costs and more assembling steps. 

50 Thus, there has been a demand for improvements. 
[0009] Furthermore, a known terminal fitting is dis- 
closed in Japanese Patent Publication No. 4-277471. 
The terminal fitting 100 is, as shown in FIG. 28, in the 
form of a narrow and long flat plate as a whole and is 

55 provided at one end thereof with a wire squeezing por- 
tion 1 01 including a pair of arm portions 1 01 A extending 
in parallel and attheotherendthereof with a tab-shaped 
terminal connecting portion 102. The pair of arm por- 
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tions 1 01 A of the wire squeezing 1 01 are resiliently de- 
formable in directions awayfronn and toward each other. 
An electrical connection is established by resiliently 
squeezing a core 1 03A of a wire 1 03 inserted into a slit 
1 01 B defined between the arm portions 1 01 A. The ter- 
minal connecting portion 1 03 is connectable with a mat- 
ing terminal fitting (not shown). 
[0010] For the miniaturization, e.g. height reduction, 
of a connector (not shown) in which the above terminal 
fitting 100 is mounted, the entire length of the terminal 
fitting 1 00 is required to be minimized. However, the en- 
tire length of the terminal fitting 100 constructed as 
aboveisatleastasumof a length L1 of the wire squeez- 
ing portion 101 and a length L2 of theterminai connect- 
ing portion 103. For example, if an attempt is made to 
shorten the ami portions 101 A of the wire squeezing 
portion 101, this results in insufficient resiliency, which 
hinders the miniaturization of the connector, 
[0011] Accordingly, it is an object of the present inven- 
tion to ensure good operability while particularly allow- 
ing for a miniaturization. 

[0012] This object is solved according to the invention 

bythefeatures of the independentclaims. Preferred em- 
bodiments of the invention are subject of the dependent 
claims. 

[0013] According to the invention, there is provided 

shieiding a connectorto be used while being connected 
with ends of one or more shielded cables, in which one 
or more terminal fittings connectable with the respective 
shielded cables are mounted substantially side by side 
in a housing, and a shielding sheii to be connected with 
shielding layers of the respective shieided cables is so 
provided as to substantially cover or shield the housing, 
wherein the shielding shell comprises a base-side shell 
and a lid-side sheii openably and closably mountable on 
or to the base-side sheii. 

[0014] According to a preferred embodiment of the in- 
vention, the base-side shell and the housing are so 
formed as to be integral to each other by insert molding 

[0015] Accordingly, there is provided a shieiding con- 
nector having a sufficient strength and an excellent as- 
sembling operability. 

[0016] According to a further preferred embodiment 

of the invention, there is provided a shielding connector 
used while being connected with ends of a plurality of 
shielded cables, In which terminal fittings connectable 
with the respective shielded cables are mounted side by 
side in a housing, and a shielding sheii connected with 
shielding layers of the respective shielded cables is so 
provided as to cover the housing, wherein the shielding 
shell comprises a base-side shell and a lid-side shell 
openably and closably mountable on the base-side 
sheii, and the base-side shell and the housing are so 
formed as to be integral to each other by insert molding. 
[0017] Accordingly, the housing and the base-side 
shell support each other while being held in close con- 
tact by being integrally formed. Thus, a sufficient 
strength can be secured. Further, since it is not neces- 



sary to assemble the housing and the base-side shell, 
an assembling process can be simplified, 
[0018] Preferably, the base-side shell and the lid-side 
shell are formed of a single to be integral or unitary to 
5 each other via a bendable coupling piece and can be 
assembled while being closed by each other by bending 
the coupling piece. 

[0019] Accordingly, the number of parts can be re- 
duced by integrally or unitanly forming the base-side 

10 shell and the iid-side shell. Since the two shells can be 
assembled with each other by bending the coupling 
piece, it is not necessary to position the shells with re- 
spect to each other during the assembling, which results 
in better operability. 

15 [0020] Preferably, the shielding connector is be used 
while being connected with an end of a cable including 
a plurality of shielded cables, wherein at least one of the 
base-side shell and the lid-side shell is formed to sub- 
stantially have a double-plate structure by folding a con- 

20 ductive plate at a folded edge. 

[0021] Preferably, the base-side shell and the lid-side 
shell comprise one or more, preferably a pair of wire 
pressing portions for squeezing the cable in opposite 
thickness directions at a rear end position of the housing 

25 substantially where the cable is drawn out. 

[0022] Most preferably, the wire pressing portion 
brings an outer surface of the folded edge into contact 
with the cable. 

[0023] Accordingly, there is provided a shielding con- 
30 nector which can secure a sufficient strength against a 

force pulling a cable and prevent the cable from being 
damaged. 

[0024] According to a further preferred embodiment 
of the invention, there is provided a shielding connector 

35 used while being connected with an end of a cable in- 
cluding a plurality of shielded cables, in which the re- 
spective shielded cables are held side by side along 
widthwise direction In a housing, and a shielding shell 
connected with shielding layers of the respective shield- 

40 ed cables is so provided as to cover the housing and 
comprises a base-side shell and a lid-side sheii opena- 
bly and closably mountable on the base-side shell to 
tightly hold the end of the cable between the base-side 
shell and lid-side shell, wherein the base-side shell and 

45 the lid-side shell comprise a pair of wire pressing por- 
tions for squeezing the cable in opposite thickness di- 
rections at a rear end position of the housing where the 
cable is drawn out, at least one of the base-side shell 
and the lid-side shell is formed to have a double-plate 

50 structure by folding a metallic plate at a folded edge, and 
the wire pressing portion brings an outer surface of the 
folded edge into contact with the cable. 
[0025] Accordingly, since the shielding shell is formed 
to have a double-plate structure, a sufficient strength 

55 can be secured against a force pulling the cable in thick- 
ness direction. Further, since a smooth surface on the 
outersurface of thefoided edge of the wire pressing por- 
tion is brought into contact with the cable, the wire press- 
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ing portion can be prevented fronn dannaging the cable. 
[0026] Preferably, the base-side shell is fornned to be 
integral or unitary to the housing by insert molding. 
[0027] Accordingly, the base-side shell and the hous- 
ing support each other while being held in close contact 
by being integrally or unitarily formed. Thus, a sufficient 
strength can be secured. 

[0028] Most preferably, the wire pressing portion Is 
formed In the one shell by bending a portion near the 
folded edge at a rear end position of the connector in 
such a manner as to stand in thickness direction. 
[0029] According to the invention, there is further pro- 
vided a shielding connector system, comprising: 

a plug-side connector, in particular according to the 
invention or an embodiment thereof, to be connect- 
ed with ends of one or more shielded cables, and 

a receptacle-side connector to be provided on a cir- 
cuit board, 

wherein: 

one or more plug-side terminal fittings connectable 
with the respective shielded cables are held sub- 
stantially side by side along widthwise direction in 
a plug-side housing of the plug-side connector, 
one or more receptacle-side terminal fittings to be 
connected with the circuit board are held substan- 
tially side by side along widthwise direction in a re- 
ceptacle-side housing of the receptacle-side con- 
nector, 

the plug-side terminal fittings are connected with 
the corresponding receptacle-side terminal fittings 
by connecting the plug-side connector with the re- 
ceptacle-side connector, and 
a shielding shell connectable with corresponding 
shielding layers of the shielded cables is provided 
in either one of the plug-side connector and the re- 
ceptacle-side connector and integrally or unitarily 
comprises a plug-side shielding portion forsubstan- 
tially covering the ends of the shielded cables and 
a receptacle-side shielding portion for substantially 
covering the receptacle-side terminal fittings, 

[0030] Accordingly, there is provided a shielding con- 
nector system enabling the number of parts thereof to 
be reduced. 

[0031] According to a further preferred embodiment 
of the invention, there is provided a shielding connector 
(system), comprising: 

a plug-side connector connected with ends of a plu- 
rality of shielded cables, and 
a receptacle-side connector provided on a circuit 
board, 

wherein: 



a plurality of plug-side terminal fittings connectable 
with the respective shielded cables are held side by 
side along widthwise direction in a plug-side hous- 
ing of the plug-side connector, 

5 a plurality of receptacle-side terminal fittings con- 
nected with the circuit board are held side by side 
along widthwise direction in a receptacle-side hous- 
ing of the receptacle-side connector, 
the plug-side terminal fittings are connected with 

10 the corresponding receptacle-side terminal fittings 
by connecting the plug-side connector with the re- 
ceptacle-side connector, and 
a shielding shell connectable with shielding layers 
of the shielded cables is provided in either one of 

15 the plug-side connector and the receptacle-side 
connector and integrally comprises a plug-side 
shielding portion for covering the ends of the shield- 
ed cables and a receptacle-side shielding portion 
for covering the receptacle-side terminal fittings. 

20 

[0032] Accordingly, the number of parts can be re- 
duced since the shielding shell is provided in only one 
of the plug-side connector and the receptacle-side con- 
nector. 

25 [0033] Preferably, theshielding shell isprovided inthe 
plug-side connector and integrally or unitarily comprises 

terminal portions connectable with at least some of the 
receptacle-side terminal fittings. 
[0034] Accordingly, since the shielding shell is con- 
30 nected with the circuit board using some of the recep- 
tacle-side terminal fittings, no separate member needs 
to be provided for such a connection, thereby simplifying 
the construction. 

[0035] Further preferably, the receptacle-side temii- 
35 nal fittings are alternately arrayed in two rows in such a 
manner that rows of the plug-side terminal fittings are 
or are to be located between the two rows of the recep- 
tacle-side tenninal fittings. 

[0036] Accordingly, by arranging the receptacle-side 
40 terminal fittings in an offset manner, the arrangement 
interval thereof can be set twice as large as that of the 
shielded cables. Thus, the width of the receptacle-side 
terminal fittings and that of the terminal portions of the 
shielding shell can be enlarged as much as the arrange- 
45 ment interval of the receptacle-side terminal fittings is 
enlarged. This results in better electrical conduction 
and, therefore, better shielding effects. 
[0037] Most preferably, the plug-side connector is 
formed as a shield connector according to the invention 
50 or an embodiment thereof. 

[0038] According to the invention, there is still further 
provided a terminal fitting formed of a narrow and long 
electrically conductive plate piece, comprising: 

55 a wire squeezing portion including a pair of arm por- 
tions extending substantially side by side and 

adapted to establish an electrical connection by 
squeezing a wire between the arm portions, and 
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a terminal connecting portion in the form of a sub- 
stantially flat plate connectable with a mating termi- 
nal fitting, 

wherein the wire squeezing portion and the termi- 5 
nal connecting portion are folded back to substantially 
face and/or overlap or correspond to each other in thick- 
ness direction. 

[0039] Accordingly, there Is provided a tennlnal fitting 

which can be miniaturized. io 
[0040] According to a further preferred embodiment, 
there is provided a temriinal fitting formed of a narrow 
and long electrically conductive metallic plate piece, 
comprising: 

15 

a wire squeezing portion Including a pair of arm por- 
tions extending side by side and adapted to estab- 
lish an electrical connection by squeezing a wire be- 
tween the arm portions, and 

a terminal connecting portion In the forni of a flat 20 
plate connectable with a mating tennlnal fitting, 

wherein the wire squeezing portion and the termi- 
nal connecting portion are folded back to face or overlap 
or correspond to each other in thickness direction. 25 
[0041] Accordingly, since the wire squeezing portion 
and the terminal connecting portion are folded back to 
overlap or correspond to each other or face in thickness 
direction, the entire length of the terminal fitting can be 
made smaller than a sum of the length of the wire 30 
squeezing portion and that of the terminal connecting 
portion. Thus, a connector in which the terminal fittings 
are mounted can be miniaturized, for example, by re- 
ducing the height thereof. 

[0042] Preferably, a coupling portion is provided be- 35 
tween the wire squeezing portion and the terminal con- 
necting portion, and the wire squeezing portion is folded 
substantially back so that the terminal fitting substantial- 
ly has an S-shape as a whole. 

[0043] Further preferably, the wire squeezing portion 40 
is folded substantially back so as to substantially face 
and/or overlap or correspond to each other one surface 
of the coupling portion while the terminal connecting 
portion is folded back to substantially face and/or over- 
lap or correspond to each other the other surface there- 45 
of. In other words, a coupling portion Is provided be- 
tween the wire squeezing portion and the terminal con- 
necting portion, and the wire squeezing portion is folded 
back to face or overlap or correspond to each other one 
surface of the coupling portion while the terminal con- so 
necting portion Is folded back to face or overlap or cor- 
respond to each other the other surface thereof. 
[0044] Accordingly, by providing the coupling portion 
between the wire squeezing portion and the terminal 
connecting portion to make the entire terminal fitting 55 
foldable Into S-shape, the wire squeezing portion and 
the terminal connecting portion extend in opposite di- 
rections. Thus, the terminal fittings can be formed while 



being coupled to a strip-shaped carrier via connecting 
pieces extending in longitudinal direction, for example, 
from the leading ends of the terminal connecting por- 
tions. 

[0045] According to the invention, there is further pro- 
vided a use of a terminal fitting according to the invention 
or an embodiment thereof for a shielding connector ac- 
cording to the Invention or an embodiment thereof or for 
a shielding connector system according to the Invention 
or an embodiment thereof. 

[0046] These and other objects, features and advan- 
tages of the present Invention will become more appar- 
ent upon reading of the following detailed description of 
preferred embodiments and accompanying drawings. It 
should be understood that even though embodiments 
are separately described, single features thereof may 
be combined to additional embodiments. 

FIG. 1 is an exploded perspective view showing a 
plug (shielding connector) and a receptacle accord- 
ing to a first embodiment of the invention, 
FIG. 2 Is a perspective view of a base-side shell, 
FIG. 3 is a plan view of the base-side shell, 
FIG. 4 is a rear view of the base-side shell, 
FIG. 5 Is a plan view of a base portion, 
FIG. 6 Is a section along A-A of FIG. 5, 
FIG. 7 Is a section along B-B of FIG. 5, 
FIG. 8 is a perspective view of a lid-side shell, 
FIG. 9 is a section along G-G of FIG. 5 showing a 
state before a flat cable and the lid portion are as- 
sembled with the base portion, 
FIG. 1 0 is a plan view of the receptacle, 
FIG. 11 is a section along 0-0 of FIG. 5 showing a 
state before the plug and the receptacle are con- 
nected, 

FIG. 12 is a section along 0-0 of FIG. 5 showing a 
state where the plug and the receptacle are con- 
nected, 

FIG. 13 is a section along D-D of FIG. 5 showing 

the state where the plug and the receptacle are con- 
nected, 

FIG. 14 is a perspective view of a plug according to 
a second embodiment of the invention, 

FIG. 15 is a side view in section showing a state 

before the plug is assembled, 

FIG. 16 Is a side view In section showing a state 

after the plug is assembled, 

FIG. 17 is a section of a prior art connector, 

FIG. 1 8 is an exploded perspective view showing a 

connector in which tenninal fittings according to a 

further embodiment of the present Invention are 

mounted, 

FIG. 19 is a side view in section showing a state 
before a flat cable and a lid portion are assembled 
with abase portion, 

FIG. 20 is a section of the base portion, 

FIG. 21 is a perspective view of the terminal fitting, 

FIG. 22(A) is a front view of the terminal fitting and 
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FIG. 22(B) is a front view showing a state where a 
core is connected with a wire squeezing portion, 
FIG. 23 is a side view of the terminal fitting, 
FIG. 24 is a plan view showing a production process 
of the terminal fittings, 

FIG. 25 is a side view in section showing a state 
before a plug and a receptacle are connected, 
FIG. 26 Is a side view in section showing a state 
where the plug and the receptacle are connected, 
FIGS. 27(A), 27(B) and 27(C) are side views of ter- 
minal fittings according to other embodiments, and 
FIG. 28 is a perspective view of a prior art terminal 
fitting. 

<First Embodiment> 

[0047] Hereinafter, at Irst preferred embodiment of the 

present invention reiating to a preferred shielding con- 
nector, a preferred shieiding connector system and to a 
preferred terminal fitting is described with reference to 
FIGS. 1 to 13. 

[0048] A shielding connector 20 (as a preferred 

"shielding connector", hereinafter, referred to as a 
"plug") of this embodiment is connected or connectable 
with an end of a cable, preferably a substantially flat ca- 
ble 10 (as a preferred "cable"), and Is connectable with 
a receptacle-side connector 80 (hereinafter, referred to 
as a "receptacle") mounted or mountable on or to a cir- 
cuit board P. A shielding connector system of this em- 
bodiment Is comprised of the plug-side connector 20 to 
be connected with an end of the substantially flat cable 
1 0 and the receptacle-side connector 80 to be mounted 
on a circuit board P. The flat cable 10 Is, as shown In 
FIG. 1 , such that a plurality of (1 0 in the shown example) 
of shielded cables 11 are at least partly fixed substan- 
tially side by side, and cores 1 2 of the respective shield- 
ed cables 11 exposed at an end of the flat cable 10 at 
least partly project substantially side by side at specified 
(predetermined or predetermlnable) Intervals. At a side 
of the flat cable 1 0 behind the exposed cores 1 2, shield- 
ing layers of all the shielded cables 11 or all the shielding 
layers (not shown) substantially covering the respective 
cores 12 are preferably fixed while being shorted by a 
substantially plate-shaped shorting plate 13. The lead- 
ing ends of the cores 12 are held at specified (predeter- 
mined or predetermlnable) intervals by an alignment 
sheet 14. 

[0049] The plug 20 is, as shown in FIG. 1 , comprised 
of a base portion 22 in which a plurality of plug-side ter- 
minal fittings 50 are mounted and a lid portion 23 sub- 
stantially openably and closably mountable on the base 
portion 22. The base portion 22 Includes a fittable por- 
tion 24 in the form of a laterally long box at least partly 
fittable into the receptacle 80 and a substantially groove- 
shaped cable connecting portion 25 located atthe upper 
end of the fittable portion 24 and extending In forward 
and backward or longitudinal directions of the flat cable 
1 0. The fittable portion 24 and the cable connecting por- 



tion 25 are formed by (or comprise^ a base-side shell 
30 (corresponding to a preferred "shielding shell" or 
"one shell") and a base-side housing 60 (corresponding 
to a preferred "housing") Integrally formed or unitarily 

5 with the base-side shell 30. 

[0050] The base-side shell 30 is formed into a shape 
shown in FIGS. 2 to 4 preferably by bending, folding and/ 
or embossing a single electrically conductive (metallic) 
plate stamped orcut out into a specified (predetennlned 

10 or predetermlnable) shape. A bottom part of the base- 
side shell 30 is formed into a substantially rectangular 
tube portion 31 (corresponding to a preferred "recepta- 
cle-side shielding portion") having substantially open 
upper and bottom ends, and the rectangulartube portion 

15 31 forms a substantially outer surrounding wall of the 
fittable portion 24. A front bottom or base plate 32 hor- 
izontally extends fonward from the front edge of the up- 
per end of the rectangular tube portion 24, whereas a 
rear bottom or base plate 33 horizontally extends back- 

20 ward from the rear edge thereof (bottom plates 32, 33 
correspond to a preferred "plug-side shielding portion"). 
These two bottom plates 32, 33 form a part of the bottom 
surface of the cable connecting portion 25 on which the 
flat cable 10 is to be at least partly placed. As also shown 

25 in FIG. 9, preferably each bottom plate 32, 33 at least 
partly has a double-plate structure In a greater part of 
its area by folding a corresponding section of the metal- 
lic plate at the front or rear end. A pair of left and right 
or lateral resilient supporting pieces 34 are formed by 

30 making cuts in the upper surface of the rear bottom plate 
33 and bending these cut portions to project obliquely 
upward, and a pair of fixing pieces 35 are formed to ver- 
tically stand or project at the left and right or lateral sides 
of the left and right or lateral supporting pieces 34. Fur- 

35 ther, at the rear end of the rear bottom plate 33, a portion 
near a folded edge 36A formed by folding the conductive 
(metallic) plate is bent substantially obliquely upward, 
thereby fomriing a wire pressing portion 36. Further, the 
two layers of the metallic plate at least partly placed sub- 

40 stantially one over the other at the rear end of the rear 
bottom plate 33 are bent to preferably extend substan- 
tially obliquely upward, thereby forming a wire pressing 
portion 36. Locking pieces 37 vertically stand at the left 
and right or lateral ends of each bottom plate 32, 33. 

45 Further, a resilient contact portion 38 preferably project- 
ing substantially obliquely upward to the outer side is 
formed at each of the left and right or lateral side walls 
of the rectangulartube portion 31 . A plurality, e.g. a total 
of four terminal portions 39 (preferably in the form of 

50 plate pieces) substantially extend from left and right or 
lateral end portions of the upper surtace of the bottom 
plates 32, 33 and hang down at least partly inside the 
rectangular tube portion 31 . 

[0051] The base-side housing 60 is so formed e.g. of 
55 a synthetic resin as to be integral or unitary to the base- 
side shell 30 preferably by insert molding (see FIGS. 5 
to 7 and 9). The base-side housing 60 is formed with a 
plurality of (1 0 in the shown example) of terminal mount 



6 



11 



EP 1 337 009 A2 



12 



holes 61 at least partly located in the fittable portion 24 
and having open upperand bottom ends, and each plug- 
side terminal fitting 50 is at least partly mountable into 
the corresponding ternninal nnount hole 61 . The terminal 
mount holes 61 are arrayed substantially side by side 
substantially along widthwise direction in one or more 
rows, preferably in two front and rear rows (five in each 
row In the shown example), wherein those of the front 
row and those of the rear row are offset to each other 
and are in reverse orientation along forward and back- 
ward or longitudinal directions. Specifically, the front 
mount holes 61 are located in the substantially middles 
of the corresponding pairs of the rear temninal mount 
holes 61 , sothattheterminal mount holes 61 of thefront 
row are offset to those of the rear row by half the interval 
between them. 

[0052] Each plug-side terminal fitting 50 is formed 

preferably by bending, folding, embossing, stampimg 
out and/or cutting out an electrically conductive (metal) 
piece or plate to substantially have an S-shaped cross 
section, and has a spring contact portion 51 formed at 
one end thereof and a substantially tab-shaped terminal 
connecting portion 52 formed at the other end thereof. 
The spring contact portion 51 includes a pair of arm por- 
tions 51 A. In the spring contact portion 51 , a pair of ami 
portions 51 A are resillently deformable In directions 
away from and toward each other, and each core 12 of 
the flat cable 10 is tightly held therebetween or slightly 
cut to establish an electrical connection. Two pressing 
projections 53 are preferably formed at each lateral end 
of the terminal connecting portion 52, and bite in the in- 
ner wall of the terminal mount hole 61 to substantially 
secure the plug-side terminal fitting 50 so as not to come 
out. With the plug-side terminal fitting 50 at least partly 
mounted in the terminal mount hole 61 , the leading end 
of the spring contact portion 51 at least partly projects 
upward from the bottom surface of the cable connecting 
portion 25 so as to be connectable with the cores 12 of 
the flat cable 10. Inside the substantially rectangular 
tube portion 31, the terminal connecting portion 52 is 
connectable with a corresponding receptacle-side ter- 
minal fitting 82. At the left and right or lateral sides of 
the front and rear rows of the terminal connecting por- 
tions 52 of the plug-side terminal fittings 50. the terminal 
portions 39 of the base-side shell 30 are substantially 
arrayed while being spaced apart from the leftmost and 
rightmost terminal connecting portions 52 by a distance 
substantially equal to the interval between the terminal 
connecting portions 52, and are connectable with the 
receptacle-side terminal fitting 82. 
[0053] In the base-side housing GO, grooves 62 parti- 
tioning or separating the respective shielded cables 11 
of the flat cable 1 0 are formed in the bottom surface of 
the cable connecting portion 25. Side walls 63 extending 
in forward and backward or longitudinal directions are 
formed at the left and right or lateral sides of the cable 
connecting portion 25. As shown in FIG. 7, the side walls 
63 are formed to at least partly surround the left and right 



or lateral sides of the base plates 32, 33 of the base- 
side shell 30. The base shell 30 is formed with through 
holes 42 at upper end positions of the substantially rec- 
tangular tube portion 31 in portions thereof embedded 

5 in the side walls 63 (see FIGS. 4 and 7). The through 
holes 42 permit resin to flow to the rear sides of the two 
bottom plates 32, 33 dunng the molding of the base-side 
housing 60. A finger-placing portion 64 projects from the 
outer side surface of each side wall 63, and a locking 
hole 64A hollow substantially in vertical direction is 
formed in each finger-placing portion 64. The leading 
ends of the resilient contact portions 38 are at least part- 
ly located inside the locking holes 64A. 
[0054] The lid portion 23 is, as shown in FIGS. 1 and 

'5 9, comprised of a lid-side shell 70 (corresponding to a 
preferred "shielding shell") and a lid-side housing 71 in- 
tegrally or unitarily formed with the lid-side shell 70. The 
lid-side shell 70 is formed into a shape shown in FIG. 8 
by bending, folding and/or embossing a single electri- 

20 cally conductive (metallic) plate stamped or cut out into 
a specified (predetermined or predeterminable) shape. 
Specifically, the lid-side shell 70 is formed by causing a 
front wall 73, a back wall 74 and a pair of side walls 75 
to stand at an angle different from 0° or 1 80°, preferably 

25 to substantially vertically stand from the outer penphery 
of a substantially rectangular ceiling wall 72, and is so 
shaped as to be at least partly mountable on or to the 
cable connecting portion 25 from above to at least partly 
cover it. On the lower surface of the ceiling wall 72, the 

30 lid-side housing 71 is so made e.g. of a synthetic resin 
as to be integral or unitary to the lid-side shell 70 pref- 
erably by insert molding. This lid-side housing 71 is sub- 
stantially in the form of a plate extending along the ceil- 
ing wall 72, and a plurality of pressing ribs 76 project 

35 from the lower surface thereof. When the lid portion 23 
is assembled with the base portion 22, the pressing ribs 
76 press the cores 1 2 of the flat cable 1 0 up to such a 
depth as to establish a secure contact between the 
cores 12 and the spring contact portions 51 . Further, the 

40 ceiling wall 72 is formed with a pair of left and right or 
lateral resilient pressing pieces 77 by making cuts in a 
portion thereof located behind the lid-side housing 71 
and bending the cut portions to project obliquely down- 
ward. A wire pressing portion 78 substantially horizon- 

45 tally extends backward from the bottom end of the back 
wall 74. The flat cable 1 0 can be substantially tightly held 
between this wire pressing portion 78 and the leading 
or distal end (folded edge or edge portion 36A) of the 
wire pressing portion 36 of the base-side shell 30. Each 

50 side wall 75 is formed with locking projections 75A en- 
gageable with the corresponding locking pieces 37, and 
a press- in portion 79 which can be pressed at least part- 
ly into the locking hole 64A is formed in the substantially 
middle of the side wall 75. 

55 [0055] On the other hand, the receptacle 80 is, as 
shown in FIGS. 1,10 and 11, comprised e.g. of a syn- 
thetic-resin made receptacle-side housing 81 and a plu- 
rality of receptacle-side terminal fittings 82. The recep- 
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tacle-side housing 81 includes asubstantiallytubularfit- 
ting portion 83 liaving an open upper end and is or can 
be secured to the circuit board P. A plurality of , e.g. sev- 
en receptacle-side terminal fittings 82 are transversely 
arrayed at specified (predeternnined or predetermina- 
ble) intervals in each of (two rows at) the front and rear 
sides of the tubular fitting portion 83 in the shown exam- 
ple, wherein the front receptacle-side temninal fittings 82 
are located In the substantially middles of the corre- 
sponding pairs of the rear receptacle-side terminal fit- 
tings 82, so that the front receptacle-side terminal fit- 
tings 82 and the rear receptacle-side terminal fittings 82 
are offset to each by a distance substantially equal to 
half the interval between the terminal fittings 82. Each 
receptacle-side terminal fitting 82 is made of an electri- 
cally conductive (metal) piece or plate, wherein a board 
connecting portion 84 formed at one end thereof hori- 
zontally extends outward from the bottom of the tubular 
fitting portion 83 and is or can be connected with a circuit 
on the circuit board P preferably by soldering. Particu- 
larly, the board connecting portions 84 of the receptacle- 
side terminal fittings 82 located at the opposite ends of 
the front and rear rows are connected with earth circuits 
on the circuit board P. A resilient contact piece 85 is 
formed at the other end of each receptacle-side terminal 
fitting 82 and stands at least partly Inside the tubular fit- 
ting portion 83. With the plug 20 at least partly fitted in 
the receptacle 80, the rows of the plug-side terminal fit- 
tings 50 are held between the two front and rear rows 
of the receptacle-side terminal fittings 82. The recepta- 
cle-side terminal fittings 82 excluding those located at 
the opposite ends of the front and rear rows are con- 
nectable with the terminal connecting portions 52 of the 
plug-side terminal fittings 50 by the resilient contact 
piece 85, and those at the opposite ends of the front and 
rear rows are connectable with the terminal portions 39 
of the base-side shell 30 by the resilient contact pieces 
85. 

[0056] Next, how the plug 20 (as a preferred shielding 

connector) and how the shielding connector system is 
assembled is described. 

[0057] First, the plug-side terminal fittings 50 are at 
least partly inserted into the respective terminal mount 

holes 61 of the base-side housing 60 from below. Then, 
the pressing projections 53 bite in the inner walls of the 
terminal mount holes 61 , thereby securing the plug-side 
terminal fittings 50 so as not to come out. 
[0058] Subsequently, the end of the flat cable 10 is 
placed on the cable connecting portion 25 from a placing 
side, preferably from above; the shorting plate 1 3 is fixed 
by the fixing pieces 35; and the respective cores 12 are 
held in the spring contact portions 51 of the con'espond- 
Ing plug-side terminal fittings 50. 
[0059] Next, the lid portion 23 is mounted to substan- 
tially cover the cable connecting portion 25 from above 
(see FIG. 11). The lid portion 23 and the base portion 
22 are locked in their closed state by engaging the re- 
spective locking projections 75A with the locking pieces 



37 and pushing the press-in portions 79 into the locking 
holes 64A. In this state, the resilient supporting pieces 
34 of the base-side shell 30 and the resilient pressing 
pieces 77 of the lid-side shell 70 are resiliently held in 
5 contact with the shorting plate 13 of the flat cable 10 
from above and below, whereby both shells 30, 70 are 
electrically connected with all the shielding layers of the 
respective shielded cables 11 . Further, the resilient con- 
tact portions 38 of the base-side shell 30 are resiliently 
10 held in contact with the press-in portions 79 of the lid- 
side shell 70, thereby electrically connecting both shells 
30, 70. Further, at the rear end of the cable connecting 
portion 25, the respective shielded cables 11 of the flat 
cable 1 0 are tightly held between the wire pressing por- 
15 tions 36, 78 of the shells 30, 70. In this way, the assem- 
bling of the plug 20 is completed. 
[0060] Next, the fittable portion 24 of the plug 20 is at 
least partly fitted into the tubular fitting portion 83 of the 
receptacle 80. Then, the resilient contact pieces 85 of 
the receptacle-side terminal fittings 82 excluding those 
at the opposite ends of the front and rear rows are re- 
siliently brought into contact with the terminal connect- 
ing portions 52 of the plug-side terminal fittings 50 (see 
FIG. 12) and those of the receptacle-side terminal fit- 
tings 82 at the opposite ends of the front and rear rows 
are resiliently brought Into contact with the terminal por- 
tions 39 of the shells 30, 70 (see FIG. 13). Thereby, (the 
cores 1 2 of) the respective shielded cables 1 1 of the flat 
cable 1 0 are connected with the circuit board P via the 
terminal fittings 50, 82 at the opposite sides, and the 
shielding layers of the flat cable 1 0 are connected with 
the circuit board P via the two shells 30, 70 and the re- 
ceptacle-side temninal fittings 82, whereby shielding ef- 
fects such as removal of radiation noise can be obtained 
by the functions of the shells 30, 70 provided to substan- 
tially surround the cable connecting portion 25 and the 
fittable portion 24. In this way, the end of the flat cable 
10 mounted in the cable connecting portion 25 is sub- 
stantially covered by the bottom plates 32, 33 of the 
base-side shell 30 and the lid-side shell 70, and the re- 
ceptacle-side terminal fittings 82 are substantially cov- 
ered by the substantially rectangular tube portion 31 of 
the base-side shell 30, whereby shielding effects such 
as removal or reduction of radiation noise can be ob- 
tained in both the plug 20 and the receptacle 80. 
[0061] According to this embodiment, the base-side 
housing 60 and the base-side shell 30 support each oth- 
er while being held in close contact by being integrally 
or unitarily formed. Thus, a sufficient strength can be 
secured. Further, since it is not necessary to assemble 
the base-side housing 60 and the base-side shell 30, an 
assembling process can be simplified. 
[0062] Accordingly, to provide a shielding connector 
having a sufficient strength and an excellent assembling 
operability, a plug 20 is comprised of a base portion 22 
in which a plurality of plug-side temiinal fittings 50 are 
mounted and a lid portion 23 openably and closably 
mountable on the base portion 22. The base portion 22 
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includes a base-side shell 30 and a resin-made base- 
side housing 60 integrally formed with the base-side 
shell 30 preferably by insert molding. Since the base- 
side housing 60 and the base-side shell 30 support each 
other while being held in close contact, a sufficient 
strength can be secured. Further, since it is not neces- 
sary to assemble the base-side housing 60 and the 
base-side shell 30, an assembling process can be sim- 
plified. 

[0063] According to this embodiment, since the base- 
side shell 30 is formed to at least partly have a double- 
plate structure, a sufficient strength can be secured 
against a force pulling the flat cable 10 in thickness di- 
rection TD (downward direction). This can prevent, for 
example, the flat cable 10 from being cut at its portion 
secured to the shorting plate 13. Further, since a smooth 
surface on the outer surface of the folded edge 36A of 
the wire pressing portion 36 is brought substantially into 
contact with the flat cable 1 0, the wire pressing portion 
36 can be prevented from damaging the flat cable 1 0. 
[0064] Further, the base-side shell 30 and the base- 
side housing 60 support each other while being held in 
close contact by being integrally or unitarily formed. 
Thus, a sufficient strength can be secured. 
[0065] Accordingly, to provide a shielding connector 
which can secure a sufficient strength against a force 
pulling a cable and prevent the cable from being dam- 
aged, a plug 20 (as a preferred shielding connector) 
connected or connectable with an end of a flat cable 1 0 
is comprised of a base portion 22 including an integral 
assembly or structure of a base-side housing 20 and a 
base-side shell 30 and a lid portion 23 openably and 
closably mou ntable on the base portion 22 and including 
a lid-side shell 70. The base-side shell 30 and the lid- 
side shell 70 are provided with a pair of wire pressing 
portions 36, 78 for squeezing the flat cable 1 0 in oppo- 
site thickness directions. Further, the base-side shell 30 
is formed to at least partly have a double-plate structure 
by folding a metallic plate at a folded edge 36A, and the 
wire pressing portion 36 brings an outer surface of the 
folded edge 36A into contact with the flat cable 10. 
[0066] According to this embodiment, the number of 
parts can be reduced since the shielding shell (base- 
side shell 30) is preferably provided in only one of the 
plug 20 and the receptacle 80. 
[0067] Further, since the base-side shell 30 is con- 
nected or connectable with the circuit board P using 
some of the receptacle-side terminal fittings 82, no sep- 
arate member needs to be provided for such a connec- 
tion, thereby simplifying the construction. 
[0068] Furthermore, by preferably arranging the re- 
ceptacle-side terminal fittings 82 in an offset manner, the 
arrangement interval thereof can be set twice as large 
as that of the shielded cables 11 (cores 12). Thus, the 
widths of the receptacle-side terminal fittings 82 and the 
terminal portions 39 of the base-side shell 30 can be 
enlarged as much as the arrangement interval of the re- 
ceptacle-side terminal fittings 82 is enlarged. This re- 



sults in better electrical conduction and, therefore, better 
shielding effects. 

[0069] Accordingly, to provide a shielding connector 
enabling the number of parts thereof to be reduced, a 
5 plug 20 is comprised of a base portion 22 and a lid por- 
tion 23 openably and closably mountable on the base 
portion 22. The base portion 22 includes a base-side 
shell 30 and a base-side housing 60 integrally formed 
with the base-side shell 30. The base-side shell 30 in- 
10 tegrally or unitarily includes bottom plates 32, 33 (as a 
preferred plug-side shielding portion) for covering an 
end of a flat cable 1 0 and a substantially rectangular 
tube portion 31 (as a preferred receptacle-side shielding 
portion) for covering receptacle-side terminal fittings 82. 
15 Since the shielding shell is provided in only one of the 
plug and the receptacle, the number of parts can be re- 
duced. 

<Second Embodiment> 

[0070] Next, a second preferred embodiment of the 
present invention is described with reference to FIGS. 

1 4 to 16, It should be noted that no description is given 
on similar or the same construction as the first embod- 
iment by identifying it by the same reference numerals. 
[0071 ] In this embodiment, the base-side shell 30 and 
the lid-side shell 70 are so formed of a single plate as 
to be integral to each other via a bendable coupling 
piece 90. The coupling piece 90 extends forward from 
the front end of the front bottom plate 32 of the base- 
side shell 30 and is coupled to the front end of the lid- 
side shell 70. 

[0072] During manufacturing, the base-side shell 30 
and the lid-side shell 70 are integrally or unitarily formed 

of a single conductive (metallic) plate in such a state 
where the coupling piece 90 is substantially not bent (in 
a state where the coupling piece 90 is substantially in 
flush with the front bottom plate 32 and the ceiling wall 
72). The base-side housing 60 and the lid-side housing 
71 are so formed as to be integral to the base-side shell 
30 and the lid-side shell 70, respectively, preferably by 
insert molding. Dunng assembling, the base portion 22 
and the lid portion 23 are assembled by being closed by 
each other by bending the coupling piece 90. 
[0073] According to this embodiment, the number of 
parts can be reduced by integrally or unitarily forming 
the base-side shell 30 and the lid-side shell 70. Since 
the two shells 30, 70 can be assembled with each other 
by bending the coupling piece 90, it is not necessary to 
position the shells 30, 70 with respect to each other dur- 
ing the assembling, which results in better operability. 
In the case that the base-side shell 30 and the lid-side 
shell 70 are separate parts, sealing performance may 
be reduced if they are poorly held in contact with each 
other. However, this embodiment is free from such a 
problem and constantly displays a stable shielding per- 
formance. 

[0074] The present invention is not limited to the 
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above described and illustrated embodiments. For ex- 
ample, the following embodiment is also embraced by 
tlie technical scope of the present invention as defined 
in the claims. Beside the following embodiment, various 
changes can be made without departing from the scope 
and spirit of the present invention as defined in the 
claims. 

(1) Although the flat cable In which a plurality of 
shielded cables are arranged substantially side by 
side is connected with the connector in the forego- 
ing embodiments, the present invention is also ap- 
plicable for the connection of shielded cables of oth- 
er forms such as FPCs (flexible printed circuits) and 
ribbon cables, 

(2) Although the base-side shell at least partly has 
a double-plate structure and the folded edge thereof 

is used to tightly hold the cable in the foregoing em- 
bodiment, the lid-side shell may be similarly con- 
structed. 

(3) Although the lid-side shell is provided as a part 
separate from the base-side shell in the foregoing 
embodiment, these two shells may be, for example, 
so formed as to be integral or unitary to each other 
via a bendable coupling piece, as described later. 

(4) Although the shielding shell is provided only In 
the plug-side connector in the foregoing embodi- 
ment, it may be provided only in the receptacle-side 
connector. 

(5) Although an arranging direction of the shielded 
cables and a connecting direction of the plug-side 
connector are substantially normal to each other in 
the foregoing embodiment, the present Invention Is 
also applicable to shielding connectors In which 
these two directions are substantially parallel or at 
an angle different from 0° or 180° with respect to 
each other. 

[0075] Hereinafter, one preferred embodiment of the 

present invention relating to a preferred terminal fitting 
is described with reference to FIGS. 1 8 to 26. 
[0076] A terminal fitting 1 60 of this embodiment is de- 
signed to be mounted in a plug-side connector 20 (here- 
inafter, referred to as a "plug") used while being con- 
nected with an end of a flat cable 1 0 as shown in FIG. 
18. The plug 20 is connectable with a receptacle-side 
connector 150 (hereinafter, referred to as a "recepta- 
cle") mounted on a circuit board P. The plug 20 prefer- 
ably has a construction as described with reference to 
FIGS: 1 to 16. 

[0077] The flat cable 1 0 Is such that a plurality of (1 0 
in the shown example) of shielded cables 11 are fixed 

at least partly substantially side by side, and cores 12 
of the respective shielded cables 1 1 exposed at an end 
of the flat cable 1 0 at least partly project substantially 
side by side at specified (predetermined or predetermi- 
nable) inten/als. At a side of the flat cable 1 0 behind the 
exposed cores 1 2, shielding layers (not shown) covering 



the respective cores 1 2 are fixed while being shorted by 
a plate-shaped shorting plate 13. The leading ends of 
the cores 12 are preferably held at specified (predeter- 
mined or predeterminable) intervals by an alignment 
5 sheet 14. 

[0078] The plug 20 is, as shown in FIGS. 18 to 20, 
comprised of a base portion 22 in which one or more, 
preferably a plurality of terminal fittings 1 60 substantially 
corresponding to the respective shielded cables 11 of 
the flat cable 1 0 are mounted and a lid portion 23 sub- 
stantially openably and closably mountable on the base 
portion 22. The base portion 22 includes a fittable por- 
tion 24 in the form of a laterally long box at least partly 
fittable into the receptacle 1 50 and a groove-shaped ca- 
^5 ble connecting portion 25 located at the upper end of 
the fittable portion 24 and extending in forward and 
backward or longitudinal directions. The fittable portion 
24 and the cable connecting portion 25 are formed by a 
base-side shell 30 made of an electrically conductive 
20 (metallic) plate and a base-side housing 1 31 made e.g. 
of a synthetic resin to be integral to or a single assembly 
or structure with the base-side shell 30. 
[0079] The base-side housing 1 31 is formed with one 
or more, preferably a plurality of (1 0 in the shown exam- 
25 pie) of terminal mount holes 132 located in the fittable 
portion 24 and having open upper and bottom ends, and 
each terminal fitting 160 is at least partly mountable or 
insertable into the corresponding terminal mount hole 
1 32. The terminal mount holes 1 32 are arrayed substan- 
ce tially side by side along widthwise direction in one or 
more rows, preferably in two front and rear rows (five in 
each row in the shown example), and the terminal fit- 
tings 160 are mounted preferably in substantially re- 
verse orientations along forward and backward or lon- 
35 gitudinal directions at the front and rear rows of the ter- 
minal mount holes 132. Further the front mount holes 
132 are located substantially in the middles of the cor- 
responding pairs of the rear terminal mount holes 132, 
so that the terminal mount holes 1 32 of the front row are 
40 offset to those of the rear row by substantially half the 
interval between them. 

[0080] The lid portion 23 is, as shown in FIGS. 1 8 and 
1 9, comprised of a lid-side shell 140 made of an electn- 

cally conductive (metallic) plate and a lid-side housing 
45 141 made of a synthetic resin to be integral to the lid- 
side shell 1 40, and is mountable on the cable connecting 
portion 25 from above to substantially cover it. 
[0081] On the other hand, the receptacle 150 is, as 
shown in FIGS. 1 8 and 25, comprised e.g. of a synthetic- 
50 resin made receptacle-side housing 151 and a plurality 
of receptacle-side terminal fittings 152 (corresponding 
to "mating temninal fittings"). The receptacle-side hous- 
ing 151 includes a substantially tubular fitting portion 
153 having an open upper end and is secured to the 
55 circuit board P. The receptacle-side temninal fittings 1 52 
are substantially transversely arrayed at specified (pre- 
determined or predeterminable) intervals in one or more 
rows, preferably in two rows at the front and rear sides 
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of the tubular fitting portion 153, Each receptacle-side 
terminal fitting 152 is nnade of an electrically conductive 
(nnetal) piece, wherein a board connecting portion 154 
formed at one end thereof horizontally extends outward 
from the bottom of the tubular fitting portion 1 53 and is 5 
connected or connectable with a circuit on the circuit 
board P preferably by soldering. A resilient contact piece 
155 is formed at the other end of each receptacle-side 
terminal fitting 152 and stands inside the tubular fitting 
portion 153. io 
[0082] Each terminal fitting 1 60 is formed of a narrow 
and long electrically conductive (metallic) plate piece 
170 (see FIG. 24) and includes a wire squeezing pori:ion 
161 having a pair of arm portions 1 61 A extending sub- 
stantially side by side, a terminal connecting portion 1 62 is 
in the form of a flat plate, and a coupling portion 1 63 in 
the form of a substantially flat plate provided between 
the wire squeezing portion 161 and the terminal con- 
necting portion 1 62. The wire squeezing portion 1 61 is 
folded back to be at least partly held substantially in 20 
close contact with one surface of the coupling portion 
163, whereas the terminal connecting portion 162 is 
folded back to be held in close contact with the other 
surtace thereof. The terminal fitting 1 60 has such an S- 
shaped or snalce-iilce cross section that the wire squeez- 25 
ing portion 161 and the terminal connecting portion 162 
preferably project in substantially opposite directions. In 
the wire squeezing portion 1 61 , the pair of arm portions 
1 61 A are resiliently deformable in directions away from 
and toward each other, and the core 1 2 of the fiat cable 30 
1 0 can be inserted into a slit 1 61 B defined between the 
arm portions 161 A is resiliently squeezed by the arm 
portions 161 , thereby establishing an electrical connec- 
tion. Preferably, the tenninai fitting 60 substantially has 
aforkedshapeora lyra-ortuning-forkshapeas awhole, 35 
wherein the arm portions 1 61 A are preferably substan- 
tially in contact with each other in their natural or unde- 
flected state. One or more, preferably two upper and 
lower pressing projections 1 64 preferably are formed at 
(preferably each side end of) the terminal connecting 40 
portion 162. When theterminal fitting 160 is at least part- 
ly inserted into the terminal mount hole 132 from below, 
the pressing projections 164 bite in or interact with or 
engage the inner wall of the terminal mount hole 132, 
thereby securing the terminal fitting 160 so as not to 45 
come out. With the terminal fitting 160 at least partly 
mounted in the terminal mount hole 1 32, the leading end 
of the wire squeezing portion 161 at least partly projects 
upward from the bottom surface of the cable connecting 
portion 25 so as to be connectable with the core 12 of 50 
the fiat cable 10. Inside the fittabie portion 24, the ter- 
minal connecting portion 162 is connectable with the 
corresponding receptacle-side terminal fitting 152. 
[0083] In order to form the terminal fittings 1 60, a sin- 
gle electrically conductive (metallic) plate as a base ma- 55 
terial is stamped or cut out into a multitude of conductive 
(metallic) plate pieces 1 70 which preferably substantial- 
ly are developments of the terminal fittings 1 60 and pref- 



erably are connected with each other along widthwise 
direction via a strip-shaped carrier 1 71 as shown in FIG. 
24. Each metallic plate piece 1 70 is coupled to the car- 
rier 1 71 via a connecting piece 1 72 extending along lon- 
gitudinal direction from an end of the metallic plate piece 
1 70 where a portion to become the terminal connecting 
portion 1 62 is located. Subsequently, each metallic plate 
piece 170 Is folded at longitudinal end positions 173 of 
the coupling piece 1 63 to bring the wire squeezing por- 
tion 161 into close contact with one surtace of the cou- 
pling portion 1 63 and bring the terminal connecting por- 
tion 1 62 into close contact with the other surface thereof 
(see metallic plate piece 1 70 at the right side of FIG. 24). 
The completed terminal fittings 1 60 can be obtained by 
separating the respective metallic plate pieces 1 70 from 
the connecting pieces 1 72. 

[0084] Next, the plug 20 is assembled as follows. 

First; the terminal fittings 1 60 are at least partly inserted 
into the respective terminal mount holes 132 of the 
base-side housing 31 from below. Then, the pressing 
projections 164 bite in the inner wails of the terminal 
mount holes 132, thereby locking the terminal fittings 

1 60 so as not to come out (see FIGS. 1 9 and 20). Sub- 
sequently, the end of the flat cable 10 Is placed on the 
cable connecting portion 25 from above, and the cores 
12 of the respective shielded cables 11 are pushed at 
least partly into the slits 1 61 B of the wire squeezing por- 
tions 161 of the corresponding terminal fittings 160, 
whereby each core 1 2 is squeezed and held by the pair 
of arm portions 1 61 A. Then, the lid portion 23 is mounted 
from above to cover the cable connecting portion 25 
(see FIG. 25). 

[0085] Next, the fittabie portion 24 of the plug 20 is 
fitted into the tubular fitting portion 153 of the receptacle 

150 (see FIG. 26). Thereby, the resilient contact pieces 
155 of the receptacle-side terminal fittings 152 at the 
front and rear sides are resiliently brought into contact 
with theterminal connecting portions 1 62 of theterminal 
fittings 160, with the result that the cores 12 of the re- 
spective shielded cables 1 1 of the flat cable 1 0 are elec- 
trically connected with circuits on the circuit board P. 
[0086] According to this embodiment, since the wire 
squeezing portion 1 61 and the terminal connecting por- 
tion 1 62 are folded back so as to at least partly overlap 
or correspond to each other in thickness direction TD' 
or to substantially have a meander- or S-shape, the en- 
tire length of the terminal fitting 1 60 can be made smaller 
than a sum of a length L3 of the wire squeezing portion 

1 61 and a length L4 of the terminal connecting portion 

162 (see FIG. 23). Thus, the plug-side connector 20 in 
which the terminal fittings 1 60 are mounted can be min- 
iaturized, for example, by reducing the height thereof. 
[0087] By providing the coupling portion 1 63 between 
the wire squeezing portion 161 and the terminal con- 
necting portion 162 to make the entire terminal fitting 
160 foidable substantially into S-shape, the wire 
squeezing portion 1 61 and the terminal connecting por- 
tion 1 62 preferably extend in substantially opposite di- 
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rections. Thus, the terminal fittings 160 can be formed 
while being coupled to the strip-shaped carrier 171 via 
the connecting pieces extending in longitudinal direc- 
tion, for example, from the leading ends of the terminal 

connecting portions 162. 

[0088] FIGS. 27(A), 27(B) and 27(C) show terminal 
fittings 180, 181, 182 as other embodiments of the 
present invention. In the respective terminal fittings 1 80, 
1 81 , 1 82, substantially the same construction as the one 

of the first embodiment is identified by the same refer- 
ence numerals. 

[0089] The tenninal fitting 180 is such that the wire 
squeezing portion 161 and the terminal connecting por- 
tion 1 62 are continuous with each other, and a conduc- 
tive (metallic) plate piece as a base material is folded in 
two to hold the terminal connecting portion 1 62 substan- 
tially in close contact with the wire squeezing portion 
1 61 . In other words, a portion corresponding to the cou- 
pling portion 1 63 of the first embodiment is not provided 
in the terminal fitting 180. 

[0090] The terminal fitting 181 is such that the wire 
squeezing portion 1 61 and the terminal connecting por- 
tion 1 62 are continuous with each other, and a conduc- 
tive (metallic) plate piece substantially similar to that of 
the terminal fitting 180 is so folded in two that the wire 
squeezing portion 161 and the terminal connecting por- 
tion 162 substantially face each other while being 
spaced apart. 

[0091] The terminal fitting 182 is such that the cou- 
pling portion 163 is provided between the wire squeez- 
ing portion 1 61 and the terminal connecting portion 1 62, 
and a conductive (metallic) plate piece as a base mate- 
rial is so folded at two positions that the wire squeezing 
portion 1 61 and the terminal connecting portion 1 62 face 
one and the other surfaces of the coupling portion 1 63, 
respectively, while being spaced apart from the corre- 
sponding surfaces. The terminal connecting portion 1 62 
is fittable into a substantially rectangular tube portion 
1 91 of a mating female tenninal fitting 1 90 to resiliently 
come into contact with a resilient contact piece 1 92 pro- 
vided in the rectangular tube portion 191 . 
[0092] Accordingly, to provide a tenninal fitting which 
can be miniaturized, a terminal fitting 160 is fonned of 
a narrow and long metallic plate piece and is provided 
with a wire squeezing portion 161 having a pair of arm 
portions 1 61 A extending substantially side by side, a ter- 
minal connecting portion 1 62 substantially in the form of 
a flat plate, and preferably a coupling portion 163 sub- 
stantially in the form of a flat plate provided between the 
wire squeezing portion 161 and the tenninal connecting 
portion 162. The wire squeezing portion 161 and the ter- 
minal connecting portion 162 are folded back to be at 
least partly held substantially in close contact with one 
and the other surfaces of the coupling portions 163, 
thereby forming the terminal fitting 160 to substantially 
have an S-shaped cross section. Thus, the entire length 
of the terminal fitting 1 60 can be made shorter than a 
sum of a length of the wire squeezing portion 161 and 
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that of the tenninal connecting portion 162. Therefore, 
a connector in which the terminal fittings 1 60 are mount- 
ed can be miniaturized, for example, by reducing the 
height thereof. 

[0093] The present invention is not limited to the 
above described and illustrated embodiments, For ex- 
ample, the following embodiment is also embraced by 
the technical scope of the present invention as defined 
in the claims. Beside the following embodiment, various 
changes can be made without departing from the scope 
and spirit of the present invention as defined in the 
claims. 

[0094] (1) Although the tenninal fitting connectable 
with the end of the flat cable is shown in the foregoing 
embodiments, the present invention is also applicable 
for connection of wires other than flat cables. The 
present invention is also applicable to terminal fittings 
of the so-called insulation displacement type in which 
an insulation coating of a wire is cut by the leading ends 
of a pair of arm portions (insulation-displacement 
blades). 

LIST OF REFERENCE NUMERALS 



[0095] 

10 
11 
12 
20 
30 
31 



32 

35 33 
36 
36A 
39 
50 

40 60 
70 
78 
80 
81 

45 82 
90 
152 



160 
161 
161A 
162 

163 



flat cable (cable) 

shielded cable 

core (conductor) 

plug (shielding connector) 

base-side shell (shielding shell, one shell) 

rectangular tube portion (receptacle-side 

shielding portion) 

front bottom plate (plug-side shielding portion) 

rear bottom plate (plug-side shielding portion) 
wire pressing portion 
folded edge 
tenninal portion 

plug-side terminal fitting (tenninal fitting) 
base-side housing (housing) 
lid-side shell (shielding shell) 
wire pressing portion 
receptacle-side connector 
receptacle-side housing 
receptacle-side terminal fitting 
coupling piece 

receptacle-side terminal fitting (mating tenni- 
nal fitting) 
terminal fitting 
wire squeezing portion 
arm portion 

tenninal connecting portion 
coupling portion 



Claims 



1. A shielding connector (20) to be used while being 
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connected with ends of one or more shielded cables 
(11), in which one orinoreternninal fittings (50; 160; 
180; 181; 182; 183) connectable with the respective 
shielded cabies (1 1 ) are mounted substantially side 
by side in a housing (60; 131), and a shielding shell 
(30, 70; 30, 140)to be connected with shielding lay- 
ers of the respective shielded cables (1 1 ) is so pro- 
vided as to substantially cover the housing (60; 
131), wherein the shielding shell (30, 70; 30, 140) 
comprises a base-side shell (30) and a lid-side shell 
(70; 140) openably and closably mountable on the 
base-side shell (30). 

2. A shielding connector (20) according to claim 1 , 
wherein the base-side shell (30) and the housing 
(60; 131) are so formed as to be integral to each 
other by insert molding. 

3. A shielding connector (20) according to one or more 
of the preceding claims, wherein the base-side shell 
(30) and the lid-side shell (70; 140) are fomned of a 
single to be integral or unitary to each other via a 
bendable coupling piece (90) and can be assem- 
bled while being closed by each other by bending 
the coupling piece (90). 

4. Ashielding connector (20) according to one or more 
of the preceding claims to be used while being con- 
nected with an end of a cable (10) including a plu- 
rality of shielded cables, wherein at least one of the 
base-side shell (30) and the lid-side shell (70; 140) 
is formed to substantially have a double-plate struc- 
ture by folding a conductive plate at a folded edge 
(36 A). 

5. A shielding connector (20) according to claim 4, 
wherein the base-side shell (30) and the lid-side 
shell (70; 140) comprise one or more, preferably a 
pair of wire pressing portions (36) for squeezing the 
cable (10) in opposite thickness directions (TD) at 
a rear end position of the housing (60; 131) sub- 
stantially where the cable (10) is drawn out. 

6. A shielding connector (20) according to claim 5, 
whereinthewire pressing portion (36) brings an out- 
er surface of the folded edge (36 A) into contact with 
the cable (10). 

7. A shielding connector according to claim 5 or 6, 
wherein the wire pressing portion (36) is formed in 
the one shell (30) by bending a portion nearthefold- 
ed edge (36 A) at a rear end position of the connec- 
tor (20) in such a manner as to stand or project in 
thicl<ness direction (TD). 

8. A shielding connector system, comprising: 

a plug-side connector (20) to be connected with 



ends of one or more shielded cables (11), and 
a receptacle-side connector (80; 1 50) to be pro- 
vided on a circuit board (P), 

5 wherein: 

one or more plug-side terminal fittings (50; 1 60; 
180; 181; 182; 183) connectable with the re- 
spective shielded cables (1 1 ) are held substan- 
ce tially side by side along widthwise direction in 
a plug-side housing (60; 131) of the plug-side 
connector (20), 

one or more receptacle-side terminal fittings 
(82; 152) to be connected with the circuit board 
15 (P) are held substantially side by side along 

widthwise direction in a receptacle-side hous- 
ing (81 ; 151) of the receptacle-side connector 
(80; 150), 

the plug-side terminal fittings (50; 160; 180; 
20 181; 182; 183) are connected with the corre- 

sponding receptacle-side terminal fittings (82; 
152) by connecting the plug-side connector 

(20) with the receptacle-side connector (80; 
150), and 

25 a shielding shell (30, 70; 30, 140) connectable 

with corresponding shielding layers of the 
shielded cables (1 1 ) is provided in either one of 
the plug-side connector (20) and the recepta- 
cle-side connector (80; 150) and integrally or 

30 unitarily comprises a plug-side shielding por- 

tion (32; 33) for substantially covering the ends 
of the shielded cables (11) and a receptacle- 
side shielding portion (31 ) for substantially cov- 
ering the receptacle-side terminal fittings (82; 

35 152). 

9. A shielding connector system according to claim 8, 
wherein the shielding shell (30, 70; 30, 140) is pro- 
vided in the plug-side connector (20) and integrally 

40 or unitarily comprises terminal portions (39) con- 
nectable with at least some of the receptacle-side 
terminal fittings (82; 152). 

10. A shielding connector system according to claim 9, 
45 wherein the receptacle-side terminal fittings (82; 

152) are alternately arrayed in two rows In such a 
manner that rows of the plug-side terminal fittings 
(50; 160; 180; 181; 182; 183) are to be located be- 
tween the two rows of the receptacle-side terminal 
50 fittings (82; 152). 

11. Ashielding connector system according to claim 8, 

9 or 10, wherein the plug-side connector (20) is 
formed as a shield connector according to one or 
55 rnore of the preceding claims 1 to 7. 

12. A terminal fitting (50; 160; 180; 181; 182; 183) 
formed of a narrow and long electrically conductive 



13 



25 



EP 1 337 009 A2 



plate piece (170), comprising: 

a wire squeezing portion (1 61 ) including a pair 
of arm portions (161 A) extending substantially 
side by side and adapted to establisin an elec- 5 
trical connection by squeezing a wire (11) be- 
tween the arm portions (161 A), and 
a terminal connecting portion (1 62) In the fomri 
of a substantially flat plate connectable with a 
mating terminal fitting (82; 152: 190), 10 

wherein the wire squeezing portion (161) and 
the terminal connecting portion (162) are folded 

back to substantially face and/or overlap in thick- 
ness direction (TD'). is 

13. A temiinal fitting (50; 160; 180; 181; 182; 183) ac- 
cording to claim 12, wherein a coupling portion 
(163) is provided between the wire squeezing por- 
tion (161) and the terminal connecting portion (162), 20 
and the wire squeezing portion (1 63) is folded sub- 
stantially back so that the tenninal fitting (50; 1 60; 
181; 182; 183) substantially has an S-shape as a 
whole. 

25 

14. A temiinal fitting (50; 160; 180; 181; 182; 183) ac- 
cording to claim 1 3, wherein the wire squeezing por- 
tion (1 63) is folded substantially back so as to sub- 
stantially face and/or overlap one surface of the 
coupling portion (162) while the terminal connecting 30 
portion (163) is folded back to substantially face 
and/or overlap the other surface thereof. 

15. A use of a temiinal fitting (50; 160; 180; 181; 182; 

1 83) according to claim 12, 1 3 or 1 4 for a shielding 35 
connector (20) according to one or more of the pre- 
ceding claims 1 to 7 orfor a shielding connector sys- 
tem according to one or more of the preceding 
claims 8 to 11. 
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